Suppose an urn contains w white balls and b black balls for a total of T = w + b balls (the population size) and that a sample of size n is drawn without replacement.
Formula for the hypergeometric distribution. 
Notes:
! Either way, the values of x with nonzero probability
The hypergeometric distribution in R. 
Distribution plots.
Here we show bar charts of the three hypergeometric distributions above. On each the corresponding binomial probabilities are indicated by plotted points (small circles).
In the following sense, hypergeometric distributions converge to binomial.
If X n is a sequence of hypergeometric random variables with fixed proportion p = w/T of white balls and fixed sample size n, then P(
where Y ~ BINOM(n, p).
We have illustrated this for n = 4 and p = 1/2.
(See Problem 3.127 on p147 of WMS.)
As the population size becomes larger, the difference between sampling with and without replacement becomes less and less important.
Notice that this is very different from the convergence of Binomial to Poisson, where n becomes infinite.
Letting p = w/T, we see that this is similar to the formula for the variance np(1 -p) of a binomial r.v, except for the finite population correction (T -n)/(T -1) < 1, which tends to 1 with fixed n and increasing T.
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